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The present invention relates to an inhaler for the 
administration of medicaments, for example from preoaurlied 
containers such as aerosol cans, or from a dry powder 
Bedlcaaant dispensing device. 

Hedlcanant edainiatration Inhalers are known in which a 
aa taring device ia incorporated in order to dispense a metered 
dose of nedlcasent froa a pressurised container. 

Certain difficulties have been recognised with sons known 
fans of inhaler. For exatsplo it is necessary for a patient 
to ensure that the dose of medication ia dispensed at the sane 
tine that the patient Inhales air. If the Dedication dose is 
dispensed whilst the patient ia exhaling then the patient will 
not receive any Dedication or only a partial amount of 
Dedication. 

It has also been proposed to provide an Inhaler in which 
the Dedication dose is dispensed automatically when the 
patient inhales. Such inhalers incorporate a member which can 
novo in response to a pressure differential caused by a 
patient inhaling. The movement of the neaber operates a 
aechanisa to apply a force to the pressurised container. 

EP-0,045,419 utilises e latching arrangement in which a 
rigid over-centre aechanlsa ia uaed to support the latch 
finger a. The aechanlsa g a one try creates the locking action to 
be released by aoveaent of a breath-actuated piston. In 
practice an over-centre aechanlsa would be required to ensure 
proper operation of aass produced devices. However this 
Increases the force required to fire the device and reduces 
its sensitivity. if an in-line aechanisa ia adopted, as 
illustrated, extrenely small tolerances would be required to 
ensure consistency of operation of aass produced devices. 
This would lead to high manufacturing and assembly costs. 
Moreover this structure is relatively complicated involving a 



considerable number of components. GB-1.370,272 utilises a 
fora of brmath-actueted over-centre releaae aechanisa. 

OS-5, 113.343 and US-*,B03,978 utilizes a pivotal thrust 
plate having a cam provided on an axle thereof, which la 
latched by a rocker era. A breath actuated vane releases the 
rocker era froa the caa on inhalation. It is relatively 
difficult to produce a particularly eensitive actuating device 
with this construction. A similar construction is illustrated 
in GB-2,204,799 or US-S, 119,006. 

WO-B 5/01880 utilises a relatively complicated latching 
mechanism released by a pivotal ly counted vane located in the 
mouthpiece of the device. Once again it is relatively 
difficult to produce a particularly sensitive release 
mechanism with this construction. Location of the aechanisa 
neer the mouthpiece is less desireble because any piece which 
breaks off during use could be inhaled. 

CB-1, 269,854; GB-1.269.81U GB-1,288,971; CB-1, 297,993; 
GB-1.335.378 and CB-1, 3B3, 761 disclose relatively complicated 
release aechanisas located in coapartaents located alongside 
the chamber for receiving the aerosol can, which inereaaes the 
bulk of the devices. 

The present invention seeks to provide an inproved 
medication administration inhaler ia which the medication dose 
is edaini stored as the patient inhales. 

The present invention also seeks to provide an inhaler in 
which the actuating aechanlsa is less reliant on snail 
dimensional tolerences and is significantly simpler to 
produce. 

Accordingly the present invention provides an actuator 
for uee with e medicament dispensing device having a bousing 
for receiving a medicament delivery system which can bo 
operated by the actuator to deliver doses of medicament, and 
a notslo through which dosos of medicament are inhaled in use, 
the actuator comprising a body part containing at least one 
Deans for applying a force, or a cumulative force, to the 
mediceaent delivery system sufficient to cause delivery 
therefroa of a dose of mediceaent; releasable restraining 



means for restraining the, or at least one of the, force 
applying means to prevent application of a force, or 
cumulative force, to the medicament delivery system sufficient 
to deliver a dose of medicament, the restraining means 
including a latching device acting between the, or said one, 
force applying seans and said body part, and having a latching 
part which ia movable generally transversely of the line of 
action of said force, between an engaged condition in which 
the restraining Beans restrains said force as aforesaid end e 
disengaged condition in which the restraining means is 
relessed with the latching part being biassed towards said 
disengaged position; end breath actuated control means for the 
restraining seans, said control means being mounted in the 
body part for aoveaent, under the influence of a reduced 
pressure acting thereon caused by inhalation at the nozzle, 
between a first position in which it blocks aoveaent of said 
latching part to maintain it in said engaged condition, end, 
on the application thereto of said reduced pressure, a second 
position in which it disengages froa, and moves clear of the 
path of movement of, the latching part allowing the latching 
part to novo to said disengaged condition to release said 
restraining means. 

Said control eeans preferably comprises a masher, e.g., a 
plate, e piston or a aeabrane, counted in said body part for 
aoveaent generally along the line of action of said force, 
under the influence of said reduced pressure. 

Said latching part may be engageable with an abutment 
provided on said body part in said engaged condition thereof. 

Said latching part and said abutment say have cooperating 
a bu tmen t surfaces which are set at an angle to the line of 
action of said force so es to cause aoveaent of the latching 
pert to said disengaged condition under the action of said 
force applying aeens on release of said control seans. 

The piston aay include blessing Beans biassing it towards 
said first position. 

In some eabodiaents, there aay be provided a first farce 
applying aeens for applying a preload to the aedScanent 



delivery system which la insufficient to cause delivery 
therefroa of a dose of asdicaaent, and a second force applying 
means which is restrained by said releasable restraining 
means, said first and second force applying means being 
capable of applying a cumulative force to said medicament 
delivery system, on release of said restraining aeens, 
sufficient to cause discharge therefroa of a dose of 
medicament . 

The latching device aay be integral with e thrust member, 
on. which said one force applying Beans acts, said thrust 
member together with the latching device being aovably aounted 
in said body pert for movement generally along the line of 
action of said force, when said latching pert is moved to said 
disengaged condition thereof. 

The latching part may be resilient to allow aoveaent 
thereof between said engaged and disengaged conditions 



The invention also provides en inhaler having a generally 
tubular bousing for receiving a aedicament delivery system, 
and a nozzle which communicates with one end of the housing 
end through which dosos of medicament are inhaled in use, and 
an actuator according to the invention for actuating a 
medicament delivery system located In use in said bousing to 
deliver doses of medicament for inhalation at the nozzle. 

The body pert of the actuator aay comprise e cap located 
at the other end of the bousing. 

The cap may be fixed with respect to, or Integral with, 
said housing. 

In some embed ioents, engageable abutment oeans aay be 
provided between said control aeens and said latching pert, 
and resilient engagement means aay be provided for releesebly 
engaging said control means with a part of said cap, during 
resetting of the actuator. 

The cap nay be movably mounted on the housing, for 
Betting and resetting the actuator. Engageable abutment oeans 
may be provided between the cap and said control oeans and 
said control means end said latching part for 
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resetting tho actuator when tho cap is lifted with respect to 
the housing. 

In other embodiments, there nay be provided e movable 
portion counted on the cap and operable to depress an internal 
exlally Bovable eeaber within the housing in order to expose 
inlet air boles in that saber, and to set the actuator. 

Tho present invention will now be dots particularly 
described with reference to the accompanying drawings in 
which: 

Figure 1 snows an exploded perspective view of ons fona 
of actuator according to the present invention; 

Figures 2A to 2C show details of the actuator shown in 
Figure l in three positions of operation; 

Figure. 3k to 3C ehow a second fora of actuator according 
to the present invention in three positions of operation; 



yigure 4 shows a portion of the actuator shown in figures 3a to 
jc in greater detail; 

Figures 3a to 3c show a third form of actuator according to the 
present invention in three stages of operation; 

Figure 6 shown an exploded perspective view of a fourth fora of 
actuator according to the present invention; 

Figure* 7a to 7e show the actuator shown in figure 6 in five 
positions of operation; 



Figure a shove a fifth fora of actuator according to the present 
invention; and 



Figures 9m to 9c ehow the 
positions of operation. 



actuator shown in figure 8 In three 



Referring to figures 1 and 2a to 2e there is shown an actuator 
for an aerosol can. The actuator is a self contained unit which 
Is intended to be fitted on top of a housing (10) of a oetered 
dose inhaler which contains an aerosol can (12) . and has at its 
lower end e mouth piece |U) on which is blngedly mounted a cap 
(16). In use medicament is inhaled in on air atreea through the 
mouth piece (14) end the cap (16) opens and closes access to the 
south piece (14) . 



The actuator coaprlsss a cylindrical latch device (IB) which is 
generally cup shaped having a downwardly open mouth (20) which 
receives en upper portion of the aerosol can (12). A series of 
four circuaferentially spaced resilient latching members (22) ere 
integrally formed on the cup meaner together with an upwardly 
projecting hollow boas (24). 

The resilient latch members (22) have a T-shaped head portion 
(22A) with e retaining rib (228) formed on the upper surface 
thereof. 

The actuator further comprises a piston member (26) having an 
annular upper portion (26A) which generally fits within a cap 
(2ft) which is attached to the housing (10). The cap (26) has eir 
inlet apertures (10) which casaunicata with a cylindrical chanber 
(32) within the cap end in which the piston (26) la located. 

Tho piston (26) has an annular depending portion (26S) provided 
towards its lower end with an annular flange (26C) having a 
rounded ria (260) for co-operating with the head portions (22B) 
of the resilient latch members (22). 

Ths piston (26) also has an inner circular wall (26Z) which 
terminates In a resilient liab (26F) having a pip (26C) at its 
free and for engaging in a depress ion (}«) forsed in an annular 
boss 06) provided on the underside of the cap (28). 



The wall of the housing (10) Is provided with an internal ennuler 
abutment (28) for engaging with the head portions (22A) of the 
(22). 



The cup shaped latching davice (18) ie provided with a pair of 
elongate depending leg. (40,42) which engage with cans (44) end 
<46) on the cap (it). The can. (44, 46) ere positioned 
eccentrically with respect to the exes of the cap (16) . 



A driving spring (4.) act. betwoen the cap (28) end the latching 
device (18) and Is of sufficient strength to move the serosal cen 
( X2) axially by a sufficient eaount to open the aerosol con valve 
in order to release a dosa of nedicanent into an eir 
inhaled In use through the mouth piece (1*). 



The operation of the ectuator will 
reference to figures 2a to 2c. 



be described with 



Figure 2a shows ths -set- position of the device ready for 
release of a dose of medicament when an air streaa is inhaled 
through the mouth piece (14). In this position the resilient 
bead portions (22a) of the latch oeabers (22) are engaged with 
the annular ebutment (38) on the w.ll of the housing (10) and are 
held in this position by the rounded ria (26D) of the annular 
flange (26C) of the piston (26). 
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The piston (2*) is located towards the lower end of the chamber 
(33) and is maintained in this position by frictional engageaent 
between the rounded ria (260) of the flange (26C) and the co- 
operating surface of the head portions (22A) (22B) of the latch 
aeabers (22). This frictional engagement which no in tains the 
piston (26) froa dropping is achieved by selecting suitable 
angles for the co-opera ting surfaces between the latch aeaber 
head portions (22A) and the upper surface of the abutaent (38), 
and between the rounded ria (260) of the flange <26C) on the 
piston (20) and the junta posed surfaces of the latch aeaber 
<»B). 



The angles of theae co-opereting surfaces are selected in 
accordance with the friction coefficients of the surfaces of the 
aeaber a concerned so that the piston does not aove in this 
position, with tiia latch device (16) held in the position shown 
in figure 2 A by the engageaent of the head portions (22A) of the 
latch aeabera (22) with the upper end of the housing well (10), 
the firing spring (48) is hsld sufficiently coapressed to ensure 
that the valve of the aerosol can (12) is not opened in this 
condition. 

when an air streaa is inhaled through the housing mouth piece 
(14) , air flows through the inlets (30) and a pressure drop is 
experienced across the piston (26) so that it is 
downwardly to release the frictional engageaent between the 



flange (26C) and bead portions (22A) of the resilient letch 
aeabers (22) to bring the device into the -fired- condition shown 
in figure 2b. In this condition, the latch aeabers (22) are now 
free to aove res il lent ly inwardly and out of engageaent with the 
abutaent (26) on the wall of the housing (10). This allows the 
latch aeaber (18) to be aoved downwardly by the firing spring 
(40) which causes axial depression of the aerosol can (12) . This 
results in opening of the valve of the aerosol can to dispense 
a dose of aedicaaent into the inhaled air streaa in the aouth 
piece (14). 

in order to bring the device into the reset position as shown in 
figure 2C, the aouth piece cover (16) is closed by rotation 
causing rotation of the caas (44) and (46) which lifts the 
latching device (18) by Beans of the legs (40) and (42) thereby 
compressing the firing spring (48) until the pleton (26) is 
connected to the cap (28) by resilient engageaent of the pips 
(36C) in the dspressions (34) foraed in the boss (36). Tnis is 
caused by engageaent of the base of the latch aeaber (16) with 
a downwardly depending edge provided on the piston flange (26E) . 

The device is -eat- by again opening the aouth pieco cover (16) 
whereby the latch device (18) ie driven downwardly by the firing 
spring (48) until the ribs <22A) on the latching aeabers (22) 
engage the abutaent (38) on the wall of the housing (10), pulling 
the piston downwardly with respect to the cap (28) with 



disengagement of the resilient fingers (26F) froa the depressions 
(34) in the boss (36). The device is then in the -set- position 
shown in figure 2A for a further operation thereof. 

Modifications of this embodiment are possible, for example the 
aouth piece (14) may be foraed in line with the actual direction 
of the housing body (10) rather than at en angle crank thereto 
is shown in figure 1. 



The cap (28) ie attached to the container (10) by Beans of eo 
intermediate sleeve (30) to create an annular shoulder (52) which 
performs the saao function as the abutaent (38) in the first 



Furthermore the actuator mechanism could be located at the bottom 
of the housing (10) ao that the latching device (10) ects to 
support the underside of the aerosol can in its latched condition 
against the action of the firing spring (46) . 

Referring now to figures 3A to 3C and figure 4. there is shown 
a second embodiment of an action actuator which is sinilar to 
that shown in the first embodiment. This actuator is 
incorporated into the structure of the inhaler housing (10) 
provided with a pivotal ly mounted cover (16) for opening and 
closing access to the aouth piece (14) of the inhaler. 

Generally the construction of the actuator is very sinilar to 
that shown in the first embodiment end the same reference 
numerals will be used for similar parts. The following 
description win be restricted generally to the distinctions 
between tne two eabodiaents. 



The resilient letch aeabers (22) have e corresponding shoulder 
(22C) and a head portion (220) foraed with a recess (22E) which 
co-operates with the ria (26D) of the piston flange (26C) . 
Inclined planes of contact are formed between the faces (22C) and 
the shoulder (50), and the ria (260) and the recessea (220) as 
will be described with reference to figure 4. 

In this eabcdiaent three springs are provided namely a piston 
spring (94) located between the piston (26) and the upper surface 
of the latching device (18) and be firing spring (48A and 48B) 
which extend between the cap (28) and the upper surface of the 
letching device (10), in a sinilar Banner to that described with 
reference to the first embodloent. As will be described the 
spring (34) urges the piston (26) in an upward direction in order 
to engage the ria (260) of the flenge (26C) in the recesses (22E) 
of the latching cenbers (22). 



The latching device (18) is capable of Halted axial movement 
with respect to the bousing (10). The movement is Halted by 
means of a pin which extends through the wall of the 
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housing, and engage, a slot (58) fomad in the cylindrical vail 
of tha latching device (18). 

The devica ia shown In tha "closed" position In figure 3A and the 
cep (16) la closed, the lover ends of the legs (40) (42) ore in 
contact vith the surfeeas of the cans (44) (46) vhich positions 
the latching device (is) such that the surfeeas (22C) on the 
latching members (22) are spaced from the surface (52) end the 
rio (26D) or the piston flung* (26C) ia disengaged fron the 
recesses (22E) on tha latching members (22). This letter 
position of the piston (26) is achieved by the spring (54) urging 
the piston upwardly into engagement with tha under surface of the 
cap (26), and the forca of the firing springs («BA), 4BB) is 
reacted by the contact between the legs (40, 42) and the coos 

(44, 46). 

Referring to figure 4 in particular it will be seen that a 
circumf erentiolly extending annular plane or contact exists 
between the surfaces (22C) en tha latching Dashers (22) and the 
shoulder (52) . This plana of contact is inclined et en angle of 
6» to the horizontal, A similar plane of contact, inclined at 6" 
to the vertical also exists between the contact surface on the 
head portions (J2D) and the rounded rin (2«D) on the flange (26C0 
of the piston (26). 

In order to bring the device in the -set- position shown in 



figure 30 the cover cap (16) is rotated which allows the latching 
device (18) to novo downwardly so that the surfaces (22C) on the 
latching oeabero (22) engage the annular surface (52) on the well 
of the bousing (10) and the rin (260) of the piston flange (26C) 
engages in the recesses (22E) o'f the latching members (22), as 
the spring (54) nainteins the piston (26) in contact with the 
undersurface of the cap (28) . Thus the downward movement of the 
latching device (IB) causes the heeds (220) of tha latching 
members (22) to contact the annular rla (2 6D) of the piston 
flange (26C) . The legs (40, 42) are no longer in contect with the 
cams (44, 46) and the force of the firing springs .(48A. 48B) i* 
reacted et the contact plane between the surfaces (22C0 and the 
rin (52). 

The device is in the "fired" position as shown in figure 5c. 
upon the application of inhalation to the nouth piece (14) air 
will flow through the Inlets (30) end there will be a pressure 
drop ecross the pie ton (26). The piston will be caused to oove 
downwardly against the force of the spring (54) end the rin (26D) 
of the piston flange (26C) will disengage from the recesses (32E) 
el lowing latching Bsabers (22C) to nove inwardly and disengage 
froo the annular surface (52). The firing spring, (4BA. 48B) 
will then operate to force the latching device (IB) together with 
the aerosol con (12) downwardly thereby opening the valve of the 
aerosol can and delivering a dose of medicament into the inhaled 
air stream through the south piece (14). The downward notion of 



the latching device (18) and thus the aerosol can is limited by 
contact between the legs (40, 42) end the cons (44, 46). 

The sice of the reactions depend upon the angles between the 
components and the co-efficents of friction. The forces can be 
Calculated and optinisad so the effects of dimensional varietlons 
ant oiniDjzed, and effects of variations of co-efficients of friction are 
□inioized. In the present designs, the interface angles are about 6° as has 
been described and the co-efficient of friction between the 
components is about 0.075. These values can be achieved using 
polytetrsf luoro ethylene (PTPE) coated acatal components, or by 
using PT7E filled ecetal and FTTE filled nylon. 

The devica ia returned to tha •closed" position as shown in 
figure 3A by rotation of the cap (16) and tha engagement of the ■ 
logs (40) (44) with the cans (44) (46) on the cover cap (16). 
By this engagement the latching device (10) will be moved 
upwardly forcing the latching members (18) into the position 
shown in rigure 3A end compressing tne firing springs (48A 4B8) 
end allowing the spring (54) to urge the piston (26) into contact 
with the under surface of the cap (26). 

It will be appreciated that the reaction or the load exerted by 
the firing springs (48A) . (48B) at the interface between the 
surfaces (22C) on ths latch members (22) and the shoulder (52) 
on the body <io> results in a force urging the letch oenbera (22) 



inwardly. A force is thus exerted on the piston (26), end is 
reacted et the interface between the recesses {27 Z) end the run 
(26D) on the piston (26). A downwards force is thereby exerted 
in the piston (26) which Is reacted by the piston spring (54). 

Referring now to figures 5A to 5C there is shown s third 
embodiment: of an actuator which ia similar to that shown In the 
second embodiment. The construction of the actuator is generally 
very similar to that shown in the second embodiment and the same 
reference numerals will be used for similar ports. In this 
arrangement the upper cap of the device is nodi fled to provide 
a function similar to that provided by rotation of the cover caps 
(16) in the previous embodiments. 

Referring to figures 5A to 5C which show the "closed-, -set- end 
"fired" positions of the device respectively, the device includes 
en internally mounted axial ly movable cap (66) provided with air 
inlets (SB) and being in sliding engagement with the internal 
walla of the bousing (10). 

The device has a lever (60) which is secured to the housing (10) 
to which is sttached a plunger (62) engageable with the internal 
bore of e boss (04) attached eentrslly to the base of the 
latching device (18). The lower end of the boss (64) bears 
against the bottom of tbe aerosol can (12) and the boss (64) has 
an annular shoulder (66) against which the lower end of the 



s 
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firing spring (48B) bears. The upper end of this spring and the 
upper end of the spring (4 OA) bearing against the under surface 
or the axial ly movable cap (56) . The lover end of the opring (46) 
bears against the upper surface of the latching member (18) in 
a sis liar Banner to that described with reference to the previous 



Ref erring to figure SA which shows the device in the "closed" the 
lever UO) is in the closed position and the axially moveable cap 
member (56) is urged against the undersurface of the fixed cap 
by tha firing springs end the spring (54) urges the piston (26) 
in an upward direction so that the rim (260) of the piston flange 
(26C) engages with the recesses (23E) In the heads (220) of the 
latch aeabers (22) . 

The force of the firing springs (48A, 488) is reacted by 
engagements of the plunger (62) with the boos (64). 



Zn ordtr to bring the device into the "set" position es shown In 
figure SB tha lever (60) is pivoted so that one end of the lever 
bears against the upper surface of the axially cap number (56) 
and urges the cap saaber (56) downwardly within the housing (10) 
thereby opening up the air Inlets (58) and loading the firing 
springs (48A) and (488). As the plunger (62) is disengaged froa 
the boss (64). the force of the firing springs (48. 48B) is now 
reacted at the contact plane between the surfaces (22C) and the 



sheuldsr (52). 

Upon inhalation through the nouth piece (14) air is drawn through 
the air inlets (58) and causes a pressure drop across the piston 
(26). The piston aoves downwardly against tha force of the spring 
(54) so that the ria (26D) of the piston flange (26C) is 
disengaged froa the recesses (22E) allowing the latch aeabers 
(22) to aove inwardly disengaging the surfaces (22C) froa the 
annular should.r (52). The firing springs (4BA) and (48B) 
operate thereby forcing the aerosol can (12) downwardly and 
opening the aerosol can valve in order to dispense a medicament 
dose into the air being inhaled through the oouth piece (14). 

In order to restore the device to the closed position (fig. 5A) 
the lever (16) is returned to the position shown in figure 5A and 
the firing springs (48A) end (48B) move the cap (58) upwardly so 
that it engages the under surface of the fixed cap and the spring 
(54) operates to aove the piston (26) upwardly so that the rim 
(26D) of the piston flange (26C) engages the recesses (22F) in 
the latching aeabers (22) thereby forcing the latch aeabers 
outwardly In order to engage the shoulder (22C) with the surface 
(52). 



Figures 6 and 7* to 7E illustrate a fourth enbodiaent of a self- 
contained actuator for location on an inhaler housing containing 



an aerosol can. 
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The cap (28) has a relatively shallow internal annular recess 
(70) which in turn has a relatively deep narrower internal recess 
(72) disposed centrally thereof. The lower edge of the 
cylindrical wall of the cap (28) has an annular flange (74) which 
is in the R2ST position (figure 7A) engages an annular abutment 
(76) on the wall of the housing. An annular washer (78) is 
engaged at ita periphery for sliding aoveaent in the relatively 
deep recess (72) in the internal cap wall. A firing spring (80) 
acts between the upper end of the relatively shallow recess (70) 
In the cap wall and the washer (78). A return spring (82) acts 
> the ebutaent (76) end the washer (78) . 



A latching assembly (84) Is aounted at the upper end of the 
housing wall. The latching asseably (84) coaprisas a pivotal ly 
aounted latch device having an upwardly projecting latch neaber 
(86) and formed integrally therewith a bifurcated oeaber (88) 
foraed at the free end of its llabs with a pair of trunnions (90) 
which are movable in arcuate slots (92) formed in the upper edge 
of the housing wall. The latching asseably (84) can therefore 
pivot between a position in which the latch member (86) is 
generally upright with the trunnions a* the upper ends of slots 
(92) to a position in which the letch meabcr (66) ia directed 
radially inwardly of the bousing wall with the trunnions (90) et 
the lower ends of slots (92). The latching asseably also 
coaprises an upstanding reaction block (94) projecting upwardly 
of the end of the housing wall (10) at a position diametrically 



opposite that of the pivotal ly aounted latch i 



(86). 



The assembly also comprises a piston (96) having an upper annular 
portion encircling a downwardly depending boss (98) provided 
centrally on the base portion* of the cap (28), and e lower 
annular portion (100) secured to the upper portion by a 
cylindrical connecting wall portion (102). At di.aetric.lly 
opposed locations on the connecting wall, a pair of parallel 
channels (104) ere formed to contain therein balls (106). 

The washer (78) is located to engage the upper surfaces of the 
trunnions (90) (not as shown in figure 6 where the washer is 
illustrated beneath the trunnions). The firing spring (80) 
therefore acts on the washer (78) tending to move the trunnions 
(90) downwardly in the slots (10«). However this is not possible 
an the "REST" position shown in figure 7A where the balls (106) 
on the piston (96) block inward rotation of the letch member (86) 
and therefore prevent the trunnion assembly froa pivoting 
downwardly under the action of the firing spring. In this "REST" 
position the cap (28) is urged upwardly by the return spring (82) 
which acts between the washer (78) and the ebutment (74) on the 
housing wall. 



To bring the device into the "COCKED- position as shown in figure 
7B, the cap (29) is manually depressed. However owing to the 
frictional engagement between the latch member |B6) and the co- 
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operating ball (iu], the piston (96) remains in it* •l.voted 
position. On inhalation through tho mouthpiece (14), the piston 
(»<) is coved downwardly to disengage tho balls (106) froa tho 
latch (S6) as illustrated In figure 7C. The device lo then 
brought into the "FIRED" condition in which the firing spring 
(80) is then free to act on the washer (78) thereby driving the 
trunnions (90) downwardly in the slots (92) and at the saaa time 
engaging the base of the aerosol can (12) to move it downwardly 
until its valve is opened thereby discharging a dose of 
aediceaent. with the piston (96) in ita lowered position, the 
respective ball (106) is than moved nearer to the pivot point of 
the latch member (66) so that it is clear of the head portion of 
the latch ocaber which can then pivot inwardly as shown in figure 



The reaction post (94) acting on the other balls (106) provides 
e thrust surface which enables the device to reus in in its 
■COCKED" position as shown in figure 7B with the required 
frictions 1 engagesent then acting between the head portion of the 
latch member (86) end its co-operating ball (106) until 
inhalation at the aouthpiece {14} takes place resulting in 
discharge of • dose of aadicaaent into the inhaled elratreaa. 



to aove the cap (28) upwardly relative to the inhaler housing 
(10) until the obutnent (76) engages the annular pawl (74) at the 
end of the cap wall. As the cap (28) novas upwardly under the 
action of the spring load acting on the valve of the aerosol can. 
it lifts the piston (96) with it as a result of an engageaont 
between an annular Internal flange (96A) provided on the piston 
(96) in an elongate annular recess <28A) formed in the outer 
periphery of the depending boss (98) provided on the cap (28). 
la this way the actuator is then brought into the "REST" position 
shown in Figure 7a of the deviee ready for a subsequent actuation 
thereof. 

A fifth embodi m ent of an actuator for an aerosol can is shown in 
flgurss 8 and figures 9s to 9c. This unit is in ths fora of a 
self -contained actuator unit which is intended to be fitted on 
top of the basic housing of a metered dose inhaler which contains 
an aerosol can end has at its lower end a aouthpiece through 
which aadicaaent is inhaled in an alrstreaa. 

The actuator is similar in construction and operation to the 
actuator described above with reference to figures 1 and 2a-2C 
and the saoe reference nuaerals will be ussd for similar parts. 



After inhalation of a doss of medicament, the device is reset by 
releasing the downward pressure on the cap (28) whereby ths 
relatively weak return epring (82) can now act on the washer (78) 



The actuator unit comprises a cap (28) having air inlets (30) 
therein. The cap (2B) has a cylindrical wall (108) which engages 
around the upper portion of the housing wall. The housing wall 



is provided with an annular recess (110) and the cylindrical wall 
of the cap has an inwardly projecting rib (112) which engages in 
the recess (HO) to allow a United sliding movement of the cap 
(28) on the housing <io) whilst retaining the cap thereon. 

The actuator unit further comprises a cylindrical latch device 
(IB) which is generally cup-shaped having a downwardly open south 
and receives therein an upper portion of the aerosol can (12) . 
A series of four cireuaferentially spaced resilient latching 
"ambers (22) are integrally famed on the cup nesber together 
with a central upwardly projecting hollow boss (24) . 

The resilient latch members (22) have a T-shaped head portion 
(22A) with a retaining rib (22B) formed on the upper surface 



The actuator further eoaprises a piston oeaber (26) having an 
annular upper portion (26A) which generally fits within an 
annular internal cylindrical portion (114) forced within the cap 
(28) around an annular depending wall (116). The air inlet 
apertures (30) coaaunicate with the cylindrical chaaber (32) 
within the cap. 

The piston (26) has an annular depending section (26B) provided 
towards its low end with an annular flange |26C) having a 
rounded rin (2&0) for co-operating with the heed portions (220) 



of the resilient latch aeabers (22) . 



A driving spring (48) sets betwasn the cap (28) and the latch 
device (18) and is of sufficient' strength to move the aerosol can 
(12) axially by a sufficient amount to open the valve thereof to 
release a dose of medicament into an airstream inhaled in use 
through the mouthpiece (14). 

The annular internal wall (114) of the cap (28) is fornad with 
an annular retaining pawl (118) at its lower end for contacting 
an abutatmt (120) formed on the internal periphery of the piston 
(26) at one extreme of relative movessnt between those two parts. 

The operation of the actuator will now be described with 
reference to figures 9a to 9C. Figure 9A shows the -SET- 
position of the device ready for release of a dose of aedlcaaent 
when an airotreaa is inhaled through the aouthpiece (14). In 
this position, the resilient bead portions (22A) of the latch 
Bsabera (22) are engaged with the upper end of the annular 
housing wall and are held in this position by the rounded ria 
(360) of the annular flange (26C) of the pisten (26) . The piston 
(26) is located at the lower end of the cylindrical chaaber and 
is oaintained in this position by a frictionel engagesent between 
Uie rounded ria (260) of the flange (26C) with the co-operating 
surface of the bead portions (22A. 228) of the latch members 
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< 22) , In engagement with the underside or the surmounted ribs off 
those latch .enters. Thio frictions 1 engagement which Dainteino 
the piston froa dropping in this position, is ochisvsd by 
selecting suitable angle* for the co-operating surfaces between 
the letch aeaber head portions (22A) end the upper surface of the 
housing wall end between the rounded rin (26D) off the piston 
flange (26C) and the j u re oa posed surfaces of the latch aeaber 
heads (J2A). The angles of these co-operating surfaces are tuned 
in accordance with the friction co-efficients of the aeabers 
concerned so that the piston (26) does not cove in this position, 
with the latch device (ia) held in the position shown in figure 
9A by the engageaent of the head portions (22A) of the latch 
aeabers (22) with the upper end of the housing well, the firing 
spring (48) is held sufficiently ceapressed to ensure that the 
valve of the aerosol can is not opened in thio condition. 



When an airstreaa is inhaled into the housing aouthpiece a 
pressure drop is experienced across the piston (26) so that it 
is aoved downwardly to release the f rictional engagement between 
the rin (26C) and the head portions of the resilient letch 
aeabers (22) to bring tho device into the -FIRED- condition shown 
in figure 98. In this condition, the latch aeabers (22) are now 
free to move reslliently inwardly end out of engageaent with the 
upper end of the housing wall. This allows the letch aeabers 
(22) to be aoved downwardly by the firing spring (4 9) which 
causes axial depression of the aerosol can (12). This results in 



opening of the valve of the aerosol can to 
aedicaaent into the inhaled oirstreea. 

After inhalation of a dose of aedicaaent. and release of the cap 
aeaber (26) froa the original nenual force depressing it into the 
"SET" position, the firing spring (4S) expands causing the cap 
(28) to aove upwardly relative to the housing. Engageaent of the 
annular pawl (118) on the cap with the abutaent (120) on the 
piston (26) causes the piston (26) to be lifted as the cap (28) 
rises. The ennuler flange (26C) on the piston (26) initially 
contects the undersides of the head portions (22B) of tha latch 
aeabers (22) thereby lifting tho entire latch esseably. until the 
head portion© (22A) are above the level of the upper end of the 
bousing wall. This is caused by expansion of the spring 
associated with the valve of the oerosol con (12) which causes 
the aerosol can (12) and the latching esseably (18) aounted 
thereon to aove upwardly to bring the Utch aeaber head portions 
(22A) above the top of the housing wall. Tho firing spring (48) 
then lifts the piston to splay outwardly tho latching aeabers 
(22) to engage the underside of the head portions (22B) and to 
bring the underside of the projecting portions (22A) of the ribs 
thereof above the upper end of the housing wsll to bring the 
esseably into the -RESET- position shown in figure 9c. 

The device is then brought into the -SET" position es shown in 
figure 9A. by aanually depressing the cap (2B). 
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Advantages of the above described eabodiaents are a 
significantly siaplified construction es coapared to that of 
EP-0,O4S,419 with a reduction in the nuaber of components 
required. The components are relatively robust so that they 
are less likely to break. Moreover the sensitivity of the 
device is relatively easily adjusted by tuning the engageaent 
angles between the latching finger a and the cooperating 
abutaent surfaces of the housing cap, and/or by altering the 
blessing spring acting oa the control piston. 



1. ' An actuator for use with a aedicaaent dispensing 
device having a housing for receiving s aedicaaent delivery 
system which can be operated by the actuator to deliver 
of aedicaaent, and e noscle through which doses or 
are inhaled in use, the actuator comprising a body part 
containing at least one Deans for applying e force, or a 
cumulative force, to the aedicaaent delivery system sufficient 
to cause delivery therefrom of a dose of aedicaaent; 
r« leasable restraining aeans for restraining the, or at leaet 
one of the, force applying means to prevent application of a 
force, or cumulative force, to the aedicaaent delivery system 
sufficient to deliver a dose of aedicaaent, the restraining 
aeans including a latching device acting between the, or said 
one, force applying moans and said body port, and having a 
latching part which is movable generally transversely of the 
line of action of said force, between en engaged condition in 
which the restraining aeans restrains seld force as ororesaid 
and a disengaged condition in which the restraining aeans is 
released with the latching part being biassed towards said 
disengaged position; and breath ectuated control aeans ror the 
restraining aeans, said control aeans being aounted in the 
body part ror aoveaent. under the influence of a reduced 
pressure acting thereon caused by inhalation at the nozsle, 
between a first position In which it blocks aoveaent of said 
latching part to aaintain it In said engaged condition, and, 
on the application thereto of said reduced pressure, a second 
position in which it disengages from, and noves clear of the 
path of Doveoent of, the latching part allowing the latching 
part to novo to said disengaged condition to release said 
restraining aeans. 

2. An actuator according to Clalo 1 wherein said 
control aeans comprises a aeaber aounted in said body part for 
aoveaent generally along the line of action of said force, 
under the influence of said reduced pressure. 



3- An actuator according to Claia 1 or Cleio 2 wherein 
said latching part Is engageable with on abutnant provided on 
said body part In said engaged condition thereof. 

4. An actuator according to Claia 3 wherein said 
latching part and said ebutaent havo cooperating ebutaent 
surfaces which are set at an angle to the line of action of 
said force so as to bias the latching part towards said 
disengaged condition under the action of said force applying 



5. An actuator according to Clalns 2 to 4 wherein the 
piston includes Massing neans blessing it towards said first 
position. 

6. An actuator according to any one of Clalns l - ft 
including a first force applying neans for applying a preload 
to the Dedieenent delivery systen which is Insufficient to 
cauae delivery there fron of a dose of nedicajaent, and a second 
force applying oeant which Is restrained by said releesable 
restraining Deans, said first and second force applying neans 
being capable of applying a emulative force to said 
aedicaaent delivery systen, on release of said restraining, 
neans, sufficient to cause discharge therefroa of e dose of 
nedicaoent. 



7. An actuator according to any one of c la ins i - « 
wherein said latching device is integral with a thrust nenber, 
on which said one force applying neans sets, said thrust 
nenber together with the latching device being novably nounted 
in said body part for novonent generally along the line of 
action of said force, whan said latching part Is moved to said 
disengaged condition thereof. 



B. An actuator according to Claim ? wherein said 
latching part Is resilient to allow novenent thereof between 
said engaged and disengaged conditions thereof. 
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9. An inhaler having a generally tubular housing for 
receiving o aedicaaent delivery systen, end a nossle which 
coaaunlcates with one end of the housing and through which 
doses of aedicaaent ere inhaled in use, and an actuator 
according to any one of Cleias l to B for actuating a 
nedlcanent delivery systen located in uae in said bousing to 
deliver doses of nedlconent for inhalation at the noxiie. 

10. An inhaler as cleined in Claia 9 wherein the body 
part of the actuator coop rises a cap located at the other end 
of the housing. 

11. An inhalsr as clalned in Claln 10 wherein the cap is 
fixed with respect to. or integral with, said housing. 

12. An inhalsr as clslaed in Clain 11 wherein engegeoble 
ebutaent neans are provided between said control neans and 
said latching part, and resilient engageset) 
provided for releasably engaging said control near 
part of ssld cap, during resetting of the ectuator. 

13 . An Inhaler as clalned in elained in Claln 10 wherein 
the cep is novably nounted on the housing, for setting and 
resetting the actuator. 

14. An Inhaler ea clslaed in Claia 13 wherein engageable 
aautnent neans are provided between the cap and said control 
neans end between said control neans and said latching part 
for resetting the actuator when the cap Is lifted with respect 
to the housing. 

lft. An inhaler as clalned in Clain 11 which Includes s 
novable portion nounted on the cap and operable to depress an 
internal axial ly novable aenber within the housing in order to 
expose iniot air holes in that nenber. and to set the 
actuator . 



with 
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16. An actuator for use with a nedicaaent dispensing 
device, the actuator being substantially as herein described 
with reference to Figures 1 and 2a to 2c; Figures 3a to 3c and 
Figure 4; Figures Sa to ftc; Figures 6 and 7a to ?e; end 
Figure « and Figures 9a to 9c of the ecconpanylng drawings. 



17. An Inhaler substantially as hereinbefore described 
with reference to Figures 1 and 2a to 2c; Figures 3a to 3c and 
Figure 4; Figures Ss to ftc; Figures 6 and 7a to 7e; end 
Figure 8 and Figures 9s to 9c of the accompanying drawings. 
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